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QUESTION  1 

fit) 

(a)  Write  the  name  of  each  of  the  following  substances:  v_  / 

BrF  <br<s>m'ine  mpnoj^luoiride  

Bi3+  bisittij+Jifti)  ion  

hcn(^)  hydro  cyanic  acid  

cso2  Cez\urr\  (Superoxide  

au(no2)3  ^o\d(\\\)  nitrite  

H3po3(atf)  phosphorous  acid  

p4o,0  -betmphosphoras  decoxide 

pt(io)2  plotinum()l)  hifpoiodite 

sn(scN)4  tiq()Vj  th\oc\jar\ate.  

cu2Te  copper (ir)  telluride  

NaHco3  Sodium  hydrogen  ca<bof)ate  (bicarbonate 

(b)  Give  a  chemical  formula  for  each  of  the  following  substances: 
Aluminium  bromate  A)  ^!3f 

Water  vapour  f^O  (bjj 
Cadmium  formate 

Ammonium  permanganate  NHj^  MAQ^ 

Potassium  hydrogen  phosphate  HR^^  

Calcium  hydride  dci  Ho  


Xenon  tetrachloride  gas  Cl^  ftj  ) 

Iron(III)  hydrogen  sulfite  Fe  (HSC^- 

Hydroiodic  acid  MX 


Zinc  nitrate 
Chromium(III)  chromate 


(c)  Complete  the  following  statements:       I  J 

(i)  (NH4)2S04  is  described  as  ionic  whereas  NH3  is  described  as     TOo)  BCUlCt^f  or 

covqlent 

(ii)  Sr  is  the  ^Ljlftbol       of  strontium  whereas  SrSe  is  the  Chem\CQ\  j-CHflTlulci  of 
strontium  selenide. 

(iii)  Na is  a     neuttq]      atom  whereas Na+  is  a      pOSltlVCllj    C harmed  atom. 

(iv)  One  of  the  atoms  of  the  element      mCtqneSj  UPO  contains  1 3     t)  eutfOnS 
and  12  protons  in  the  OUc)  6  U.S     •  Therefore,  the  symbol  of  this  element  is  3  ' 

(v)  CoS04-7H20  is        HljClfQteoi,  whereas  C0SO4  is      Qflhtjctf  OUS      ;  the 
name  of  CoS04-7H20  is    Cobalt()l)  SulJ CXte     HfiptQ  KvjdfQte 

(vi)  Metalloids  are  also  known  as     Semi  M  EtdlS 

(vii)  An  atomic  orbital  is  represented  by  the  symbol  ^     ^om  ^e    ^cKfO  c|  1  f\(^  Bf" 
equation  in           UQ  fiZlX  fTl  mechanics. 

(viii)  Atomic  orbitals  in  any  subshell  are  _    degenerate      .  Therefore,  the  maximum 
number  of  unpaired  electrons  in  any  subshell  is     ^y^^T  \»       according  to     HundS  rule. 

(ix)  The  nonmetals  with*BB^BHpBB&  electrons  in  the  p  subshell  are  collectively  known  as  the 

chalcogsflS  

(x)  %  2H  and  3H  are      \SotopeS     of  Kljdfogen 

(xi)  The    P(3tuU    6XClu<SlOA     principle  states  that  it  is  not  possible  for  any  two  electrons 
in  a  given  atom  to  have  the  same  set  of  four  quantum  numbers. 

(xii)  According  to  the      Auj~l>ClU  principle,  atomic  orbitals  are  filled  with  electrons 

from  the  lowest  to  the  highest  energy  levels,  starting  with  the  s  subshell. 

(xiii)  The  _     H&lSenbefg  UAreftQiniyprinciple  is  stated  mathematically  as  follows: 
Ax  •  A(mv)  >  hlA% 

A(mv)  stands  for  the  uncertainty  m  -the  momentum  o§  the  moving 

particle 


QUESTION  2 

(a)  Which  of  the  following  orbital  designations  or  quantum  numbers  are  allowed?  (  v^or^ ) 
3/  X  2d  X  

n  =  4, 1  =  2,  mi  =  3,  ms  =  +Vi   /*C  

n  =  3,l  =  -2   X  


(b)  What  is  the  maximum  number  of  atomic  orbitals  or  electrons  in  an  atom  that  can  have  the  following 
quantum  numbers?  (2  marks) 

n  =  6,  mi  =  1  ^  unpaired  electrons 

n  =  3, 1  =  1,  ms  =  +Vi  v3  electrons 

n  =  6,t  =  3,mi  =  3   i  atomic  orbital^ 

|  (c)  Two  transition  elements  in  Period  4  have  atoms  with  two  unpaired  electrons  in  the  ground  state. 
Give  the  names  of  these  two  transition  elements: 

nickel  


(d)  A  certain  element  in  Period  4  has  the  largest  number  of  unpaired  electrons  in  the  ground  state. 

One  atom  of  this  element  has  26  neutrons. 

~  OP, 


Give  the  atomic  symbol  of  this  element. 


— *F 

(c)  An  unknown  element,  X,  is  in  Group  5A. 

(i)  This  element  has  five  _    vale   electrons. 


(ii)  Give  the  chemical  formula  of  the  compound  which  an  ion  of  X  forms  with  the  mercury(I)  ion. 

(d)  Ascertain  atom  has  the  electron  configuration  [Kr]5s'4d10.  =^  atomic  number  =  4-7 

(i)  Is  this  atom  in  the  ground  state  or  excited  state?  ground  6tctte  | 

(ii)  Give  the  chemical  formula  of  the  compound  which  the  ion  of  this  element  forms  with  the 
dichromate  ion. 


J  0^  (e)  Assume  that  the  last  electron  in  an  atom  of  aluminium  occupies  the  px  orbital  in  the  ground  state, 
(i)  Draw  and  describe  this  px  orbital  which  contains  the  unpaired  electron. 


)3 


Al 


0) 


The  3o  orbital  has  -two  lobes  that  lie  directly 
on  the  *-a>as.  There  ks  q  nucleus  at  the 
centre--  This  atomic  orbital  has  one  radial 
Cor  spherical)  node  (Vi-X-l  =  3-1-1  =  1).  This 
orbital  is  ia  the  third      shell  (n=3>  £5) 


(ii)  Give  the  set  of  quantum  numbers  for  the  last  electron  in  the  atom  of  aluminium. 
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